Calliandra haematocephala (Leguminosae) is a native species found in tropical America. This plant is widespread and cultivated with ornamental purposes in gardens and parks. Previous studies with other species of this genus confirmed some pharmacological properties, such as antiinflammatory, anticonvulsant, immunomodulatory, and mainly antiulcerogenic activity. Phytochemical investigations have been carried out on the constituents of this genus and demonstrated the presence of tannins, flavonoids and saponins. In order to confirm the ethnopharmacological use of this species, a phytochemical screening was performed with a butanolic extract and its gastroprotective and immunoadjuvant properties were evaluated. The gastroprotective effects were analyzed by measuring acute gastric lesions induced by acidified ethanol, using cimetidine as reference compound. The immunoadjuvant activity was evaluated against ovalbumin antigen, since the delayed type hypersensitivity reaction was measured as an in vivo assay of cellular immune response. In both experiments, the results of the biological properties were corroborated, which justifies the use of this plant in traditional medicine as stomach protector and immunomodulatory.
INTRODUCTION
The genus Calliandra (Fabaceae) contains 132 species. Most of them are native of America, but few are of Asia and Africa (Tani et al., 1998) . Calliandra haematocephala (Leguminosae) is native from tropical Americans, usually cultivated in gardens for ornamental purposes. Previous studies with other species of this genus confirmed some pharmacological properties, such as antiinflammatory, anticonvulsant, immunomodulatory, and mainly antiulcerogenic activity. Aqueous extracts of the branches of Calliandra anomala are used as an antimalarial and antifebrile agent on Mexico (Zeid et al., 2006) . Calliandra pulcherrima, Calliandra brevifolia and C. haematocephala are related native species found in Tropical America. These evergreen plants are non invasive, but widespread ornamental species cultivated in gardens and parks. In Brazil, the aqueous extract of the aerial parts of C. pulcherrima is used as a remedy for malaria and leishmaniasis (Da Silva et al., 2005 flavonoids and saponins (Zeid et al., 2007) . In this work, the gastroprotective effects and the immunoadjuvant activity of the butanolic extract from the aerial parts of C. haematocephala were reported.
MATERIALS AND METHODS

Extraction
The aerial parts of the plant (200 g) were extracted with MeOH (1 L) for 72 h. The extract was concentrated under reduced pressure, and the resulting aqueous phase was shaked with n-BuOH (water/n-BuOH (1:1) v/v). The resulting organic phase was evaporated in vacuum to give a crude material (15 mg), which was used in both experimental models as the following.
Gastroprotective effects
Antiulcerogenic activity was evaluated by measuring acute gastric lesions induced by acidified ethanol. Male Swiss mice (three months old, 25 to 35 g) in groups of five were fasted for 24 h before the experiment and administered orally with 1 ml of pure water as the negative control, or butanolic extract (100 mg/kg), or the reference compound cimetidine (100 mg/kg) dissolved in vehicle as positive control. One hour after the treatments, all animals received orally 200 µl of acidified ethanol solution (0.3 M HCl/EtOH) to induce gastric lesions. The animals were killed after 1 h treatment with the ulcerogenic agent and the stomachs removed, opened along the greater curvature and rinsed with physiological saline to determine the lesion damage. The degree of gastric mucosal damage was evaluated from digital pictures using a computerized image analysis system. The percentage of the total lesion area (hemorrhagic lesions) to the total surface area of the stomach was defined as the ulcer index (Hamauzu et al., 2008) .
Immunoadjuvant activity
Male Swiss mice (three months old) were subcutaneously immunized twice at weekly intervals with 100 µl saline (SAL) as the control group or 100 µg ovalbumin (OVA) mixed with 100 µg of each adjuvant dissolved in 100 µl of saline as vehicle. Delayed type hypersensitivity (DTH) responses were assessed by measuring the increment in the right footpad; thicknesses were after subcutaneous challenge with 100 µg OVA in 100 µl saline a week after the second immunization. The footpad thickness was measured with a springloaded dial gauge before and 24, 48 and 72 h after injection. Injecting each animal with 100 µl saline in the left hind footpad served as controls. The ovalbumin specific responses were obtained by subtracting the response to OVA challenge in unimmunized control mice (Mowat et al., 1991) .
RESULTS AND DISCUSSION
Gastroprotective effects
The butanolic extract exhibited a moderate control of gastric lesions (35% of inhibition at 100 mg/kg), provoking an inhibition of the development of the hemorrhage and necrotic aspects of tissue injury; how-ever, showing lesser activity than the reference compound at the same dosage (50% of inhibition at 100 mg/kg) (Figure 1 ). The intensity of gastric ulcers was quantified by the percentage of the injury area in relation to the control group. The results obtained confirm the gastroprotective activity of the butanolic extract of C. haematocephala, which probably interfere with the ulcerogenic mechanism, through the synthesis or degradation reduction of prostaglandins responsible, along with other factors, for the gastric cytoprotection.
Immunoadjuvant activity
Several important biological properties have been attributed to saponins. Since the original observation that certain saponins cause substantial enhancement of immune responses when given together with an antigen in a vaccine, their use as adjuvants received special attention. The immunoadjuvant action of saponins can be observed through the cellular responses that promote the fixation of complement factors and the release of certain cytokines such as interleukin (IL)-2 and interferon (IFN), and also the humoral response, resulting in increased circulation and secretion of antibodies and cytokines such as IL-4, IL-5, IL-6 and IL-10. In order to investigate the biological properties of the butanolic extract from the aerial parts of C. haematocephala, it was evaluated for immunoadjuvant activity and compared with adjuvants commonly used in experimental models. The immunodadjuvant property was evaluated against ovalbumin antigen, since the delayed type hypersensitivity reaction was measured as an in vivo assay of cellular immune response. Mice immunized with ovalbumin conjugated with extracts showed remarkable responses greater than those when the antigen was combined with commercial adjuvants. This response developed rapidly after immunization and persisted at lower levels for at least three days. The results obtained suggest the relevant adjuvant potential of the butanolic extract from C. haematocephala in comparison with the commercial extract of Quillaja saponaria, a commonly used adjuvant for experimental vaccine formulations (Figure 2) (Marciani et al., 2000) .
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